I~ PR} Guangxi Sciences 2015,22(4) :407~410,420

5 £6% 415, 56 07 R[] < 2015-08-25
190 28 A1 S 850 RO AE < hetp: //www. enki. net/kems/detail/45. 1206. G3. 20150825, 1011, 012, html

FRFarEHZzaRatERNT BERNRSE TSR
Study of Beam Spreading for Passive Beam Delivery Sys-
tem in Proton Therapy Using Monte Carlo Simulation

WEFR VB ER L FEE R LI 3
JU Zhi-ping' , LIAO Yan-qing',LU De-xiong' s HUANG Dan*,GUO Jin”

7 PO B 36 DCAR S PR B A B )P R T 53022252, TP R BB H TR ROR 7
B, PERI T 530004)

(1. Guangxi Supervising Station for Radioactive Environment, Nanning,Guangxi, 530222, Chi-
na; 2. College of Physical Science and Engineering, Guangxi University, Nanning, Guangxi,

530004, China)

FE LB A5+ B 0P 3R v b7 Mg fe 4t T AR k. 5 RS UM s X F AR AR PR
RERH ., Tk Bl AEET B0, 0 1 sh 257 o i i 1 i 07 A JURN 7 ik kAT TR, (R ERIRIH SRR
% (Monte Carlo) J5 #3158 BT £ ad — A~ B AN O A5 19 SR 40 A 8 vk O 15 0 B 11 330 1) 28 2R AT LU il
3 Fh 7 VA SR B AN R R A T 1 0 22 . s SR OBUAI A T vk A A R AR T vk A RO R 2R R
WY R T A Y R, (&Y% BT I3, F B Be it 45t 28 S8 iU BS  TUPR B S 4K O 12 02 1 3
HRCR A T 7 T BT R T

KW EFIRT FRERPEL RRY R

HE S ES R144. 1 SMHRARIRAD : A XEHS.1005-9164(2015)04-0407-04
Abstract:[Objective] The physical properties of proton provide ideal method for cancer treat-
ment. Passive proton beams for spreading method has many advantages compared with the ac-
tive beam delivery system. The passive beam spreading methods were simulated in this paper to
achieve the best treatment. [Methods] The beam of passive beam delivery system with one or
two foils was investigated using the Monte Carlo method, and the results were compared with
analytical computation under the same condition. The difference on the efficiency and the radius
of the proton beam by three methods was compared. [ Results] The efficiency of beam and the
radius of beam spreading are higher with double scattering foils than other methods [Conclu-
sion]Dual-ring double scattering method is the best one in this three passive scattering system
by considering the efficiency,energy loss and distance.
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Table 1  Input parameter and calculated result in solid beam

stopper double scattering system

Dy (cm)

ry (cm) D, (cm) 7 (%) E* (MeV)
6 0. 04 0.07 9.93 227.5
8 0.17 0.1 13.9 223.74
10 0.25 0.115 16.8 221.43
12 0.4 0.135 16.9 217.27
14 0.72 0.16 13.7 208. 68
16 1.0 0.18 12.8 201.09
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Table 2  Input parameter and calculated result in dual- ring

double scattering system

rp (ecm) D; (cm) Dy (cm)  Dj (cm) 7 (%) E (MeV)
2.5 0.02 0.04 0.11 26.98 228.6
5.0 0.07 0.15 0.4 27.08 224.9
7.5 0.14 0. 31 0. 85 26. 88 219.13
10.0 0.24 0.53 1. 46 25.6 211. 32
12.5 0. 34 0. 81 2.2 24. 26 201.74
15.0 0.43 1. 14 3.09 23.12 190. 74
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